I. Introduction
Indacaterol is a drug used for the treatment of chronic obstructive pulmonary disease (COPD). It's chemical name is 5-{(1R)-2-[(5,6-diethyl-2,3-dihydro-1H-inden-2-yl)amino]-1-hydroxyethyl}-8-hydroxy-2(1H)-quinolinone maleate. It is an ultra long acting beta adrenoceptor agonist. According to WHO, there are more than two hundred million people have moderate to severe COPD worldwide. It is in essential need of the theoretical properties. B3LYP/DFT/631-G basis set is used to calculate some physical properties of the target molecule with the help of Gaussian 09 software.
II. Computational details
The combination of quantum chemical calculation is very effective to understand the structure and behavior of the compound. The various analysis of the present study of the compound under investigation are carried out by DFT with three parameter hybrid [1, 2] functional (B3) [3] for the exchange part and Lee YangParr [4] (LYP) correlation functional using 6-31G basis set. The Gaussian 09 package is used for this calculation [5] .
III. Result and Discussion

Optimized molecular structure
The list of atoms for the target molecule is shown in Table 1 . The optimized molecular structure is shown in Fig 1. The optimized bond length, bond angle and tetrahedral angles for Indacaterol molecule at both levels of theory are listed in Tables 2,3 and 4 respectively.
Fig 1:
The 2D and 3D optimized molecular structure of Indacaterol Table 1: The atom list of Indacaterol   1  2  3  4  5  6  7  8  C  C  C  C  C  C  C  C  9  10  11  12  13  14  15  16  C  C  C  C  C  N  C  C  17  18  19  20  21  22  23  24  O  C  C  C  C  C  O  N  25  26  27  28  29  30  31  32  C  C  O  C  C  H  H From the Table 3 , it is clear that A37, carbon atoms -8,9,10 present in the five membered ring system shows the shortest angle while A57, carbons atoms 11,12,13 shows the largest angle.
From the tetrahedral values in Table 4 , it is clear that the atoms of D1, D8, D19, D22, D23, D30, D31, D32, D33, D35, D43, D44, D45, D46, D53, D54, D55, D56, D87, D88, D89, D90, D131, D132, D135, D136, D137, D139, D140, D141, D142, D143, D144, D145, D146, D147, D148, D149, D150, D151, D152, D153, D154, D155, D156 and D157 lie in same plane. 
Mullikan charges
The bonding ability of a molecule depends on the electronic charge on the chelating atoms. The atomic charge values have been obtained by the Mullikan population analysis [6] . To confirm the reliability of the result, the Mullikan population analysis of the target molecule has been calculated using B3LYP/6-31G basis set. The Mullikan charges are given in Table 5 . From the results, it is clear 22 C is having very high value, since it attached with nitrogen atom and oxygen atom. Also 26 C shows higher value due to the attachment of oxygen atom. All the hydrogen atoms were found to possess positive charge. 
Dipole moment, Quadrupole moment and various energies
The dipole moment is the first derivative of the energy with respect to an applied field. It is a measure of the asymmetry in the molecular charge distribution and is given as a vector in three dimensions. The theoretical dipole moment (in Debye) is shown in Table 6 . The total dipole moment is found to be 7.0504 Debye. The predicted quadrupole moment for the target molecule is given in Table 7 . It is clear that the molecule is slightly elongated along the XX axis in both levels of theory. Thermo chemical analysis for the molecule is carried out at 298.15K and 1 atmospheric pressure. The energies of thermal, constant volume heat capacity and entropy due to electronic, translational, rotational and vibrational energies are given in Table 8 . It is seen that vibrational energy accounts for almost all of the total energy. It is observed that the constant volume heat capacity due to vibrational energy is greater than all other. Similarly, the translational energy causes more entropy. The zero point correction, thermal correction to energy, thermal correction to enthalpy, thermal correction to Gibbs free energy, sum of electronic and zero point energy, sum of electronic and thermal energies, sum of electronic and thermal enthalpies and sum of electronic and thermal free energies are shown in Table 9 . It is clear that the data are well correlated for both levels of theories. 
Electrostatic Potential Map (ESP)
ESP gives the electrostatic potential at location on a particular surface most commonly a surface of electron density to over all molecular size. In this target molecule (Fig 3) [7] In this case, red, green, and yellow colors appeared near --OH, aromatic regions, -NH groups respectively. Table 10 , it is clear that the energy gap between HOMO and LUMO are high and hence the molecule is found to be stable. The total energy of the target molecule is found to be -1266.2744917 a.u. 
IV. Conclusion
In this present study, computational methods are used to predict the molecular dynamics of indacaterol. The equilibrium geometry of Indacaterol molecule was analyzed at DFT/B3LYP/6-31G basis set. The HOMO, LUMO, energy gap, dipole moment and total energy etc., were calculated theoretically, The ESP has also been used to understand the activity of the molecule.
